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Outline
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◼ Impact of the economic crisis on Portugal and Troika period
◼ Cuts in hospital budgets and high hospital indebtedness
◼ Could such financial distress provoke lower quality of care or compromise 
patient safety? 
◼ Academic literature is very scarce and mainly for the US setting
◼ Research questions: 
1. Does financial pressure at hospitals influence quality of inpatient care 
and/or rates of patient safety?
2. What was the effect of the Troika period on the adjustment of 
hospital care quality and patient safety to changed financial 
conditions in Portugal? 
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Motivation
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◼ Theoretical background: Donabedian (2002)
◼ Hospital financial performance & quality of care: Bazzoli et al.,(2008); 
Encinosa & Bernard (2005), Ly, Jha, & Epstein (2011); Jacobs & Scheipers
(2016); systematic reviews by Beauvais and Wells, 2006 (16 studies) and  
Barnes et al., 2018 (13 studies)
◼ Impact of crisis on hospital care use & provision in Portugal: Perelman, 
Felix, & Santana  (2015); Russo, Rego, Perelman, & Barros (2016), 
Sakellarides et al. (2014)
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Conceptual framework
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◼ Partial adjustment mechanism:
𝑌𝑗𝑡 − 𝑌𝑗𝑡−1 = 𝜃(𝑌𝑗𝑡
∗ − 𝑌𝑗𝑡−1)
where θ is the proportion of the adjustment occurring between two periods
◼ Model with full adjustment:
𝑌𝑗𝑡
∗ = 𝛼0
∗ + 𝛼1
∗𝐹𝑗𝑡−1 + 𝛼2
∗𝐻𝑗𝑡 + 𝛼3
∗𝑀𝑗𝑡 + 𝛽𝑡
∗𝑇 + 𝛿𝑗
∗ + 𝜇𝑗𝑡
∗
◼ Model for estimation:
𝑌𝑗𝑠𝑞𝑡 = 𝛼0 + 𝛼1𝐹𝑗𝑠𝑡𝑞−1 + 𝛼2𝐻𝑗𝑠𝑞𝑡 + 𝛼3𝑀𝑗𝑠𝑞𝑡 + 𝛼4𝑌𝑗𝑠𝑡𝑞−1 + 𝛽𝑡𝑇 + 𝛾𝑗 + 𝜗𝑗𝑠𝑡
where 1-𝛼4=θ 
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Methodology
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𝑌𝑗𝑠𝑞𝑡 = 𝛼1𝑌𝑗𝑠𝑡𝑞−1 + 𝛼2𝐹𝑗𝑠𝑡𝑞−1 + 𝛼3𝐻𝑗𝑠𝑞𝑡 + 𝛼4𝑀𝑗𝑠𝑞𝑡 + 𝛾𝑞 + µ𝑡 + 𝛿𝑗 + 𝜗𝑗𝑠𝑞𝑡
▪ Yjqt - quality of care indicator for hospital j, in region s, quarter q and year t;
▪ Fjqt - financial indicator for hospital j in region s, quarter q and year t;
▪ Hjqt - teaching status, ULS status, log capacity, log number of surgical operations; mean 
age, share of females, share of NHS patients, share of emergency admissions, share of 
ambulatory treated; mean CMI, mean length of stay; 
▪ 𝑀𝑗𝑠𝑡 - log annual regional per capita GDP in PPP terms in hospital area
▪ 𝛿𝑗 , 𝛾𝑞 𝑎𝑛𝑑 µ𝑡 represent hospital, quarter and year fixed effects;
▪ νjqts – robust errors, clustered at a hospital level
FE estimation
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Empirical model
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Troika period: quality indicators
𝑌𝑗𝑠𝑞𝑡 = 𝛽1𝑌𝑗𝑠𝑡𝑞 −1 + 𝛽2𝐹𝑗𝑠𝑡𝑞 −1 + 𝛽3𝐻𝑗𝑠𝑞𝑡 + 𝛽4𝑀𝑗𝑠𝑞𝑡 + 𝛽5𝐷𝑡 + 𝛽6𝐷𝑡 ∗ 𝑌𝑗𝑠𝑡𝑞 −1 + 𝛾𝑞 + µ𝑡 + 𝛿𝑗 + 𝜗𝑗𝑠𝑞𝑡  
▪ where D=1 for the Troika regulation period (2012-2014) and 0 otherwise -
temporary effect
▪ θ=1-(𝛽1+𝛽6) – speed of adjustment
▪ where P=1 for Troika regulation period and on (2012-2017) and 0 otherwise –
permanent effect
▪ θ=1-(𝛽1+𝛽6) – speed of adjustment
𝑌𝑗𝑠𝑞𝑡 = 𝛽1𝑌𝑗𝑠𝑡𝑞 −1 + 𝛽2𝐹𝑗𝑠𝑡𝑞 −1 + 𝛽3𝐻𝑗𝑠𝑞𝑡 + 𝛽4𝑀𝑗𝑠𝑞𝑡 + 𝛽5𝑃𝑡 + 𝛽6𝑃𝑡 ∗ 𝑌𝑗𝑠𝑡𝑞 −1 + 𝛾𝑞 + µ𝑡 + 𝛿𝑗 + 𝜗𝑗𝑠𝑞𝑡  
Funded by the European Union's EU Framework Programme for Research and Innovation Horizon 2020 under Grant Agreement No 721402
AMI
Stroke (h&i)
Heart failure
Pneumonia
Hip fracture
CABG
PCI
AAA
Esophageal resection
Pancreatic resection
Gastrointestinal 
hemorrhage
Carotid endarterectomy
Quality 
Pressure ulcers
Retained surgical item
Iatrogenic pneumothorax
Catheter blood infection 
Inhospital falls
Accidental puncture
Post operative indicators:
PO hematoma
PO sepsis
PO kidney injury 
PO respiratory failure 
PO deep vein thrombosis
PO wound dehiscence
Surgical & Nurse PSIs
Patient 
safety
Operating margin
Total margin
EBITDA margin
Cashflow/Total revenue
Salary/Total revenue
Percentiles (quarter-year)
Financial
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RatesMortality Ratios
ACSS patient 
level DRG data 
for 2008-2017
ACSS patient 
level DRG data 
for 2008-2017
ACSS hospital 
financial reports 
2008-2017
ACSS, AHRQ, 
OECD protocols
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Worst
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Poorest performers 
(below 25th percentile) 
never score positive OM
Best performers (above 75th
percentile) do not 
necessarily have positive OM
Worst Best Best
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Baseline model: OM & quality indicators
AMI 
mortality
AAA 
mortality
PCI 
mortality
Stroke
mortality
Lagged operating margin
Below 25th percentile
-0.00112 0.000828 0.0007 0.0013
25th-50th percentile 0.00151 0.00129** 0.0004 0.0002
50th-75th percentile 0.00410* 0.000366 0.0005 0.0005
Lagged quality indicator 0.04 -0.079 0.232** 0.0013
Constant 0.00525 0.0262 0.167 0.127**
R squared 0.151 0.025 0.192 0.175
N 1516 1516 1516 0.123
All models include hospital, quarter and year FE. Robust standard errors clustered at the hospital level *** p<0.01, ** p<0.05, * p<0.1
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Baseline model: OM & PSIs
Blood 
infection
Retained 
item IPR
Inhospital
falls
Accidental 
puncture
PSI 
surgical
Lagged operating margin
Below 25th 
percentile 0.00000957 0.00000501 0.000017 0.0000254* 0.0000912*** 0.000276
25th-50th 
percentile 0.00000876* 0.00000554* 0.0000311** 0.0000251 0.0000484 0.000536
50th-75th 
percentile 0.000000956 0.00000605* 0.000000228 0.00000454 0.000011 0.000715
Lagged PSI 0.0986* -0.00842 0.0871* 0.509*** 0.436*** 0.581***
Constant 0.00148 -0.000151 0.000844 0.0048 -0.00382 0.0125
R squared 0.113 0.029 0.375 0.445 0.342 0.731
N 1516 1516 1516 1516 1516 1516
All models include hospital, quarter and year FE. Robust standard errors clustered at the hospital level *** p<0.01, ** p<0.05, * p<0.1
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Baseline: OM, Troika temporary & Troika permanent
Quality of care
Patient safety
Operating 
Margin
Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumon
ia
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Troika 
temporary
-0.18% -1.65% -2.40% -1.62% -1.94% -0.40% -1.51% -0.01% 0.06% -1.19% -0.06% -0.61% 0.03% 0.21%
Troika 
permanent
-0.46% -3.89% -4.95% -1.48% -2.38% -2.83% -0.95% -0.02% 0.06% -1.51% 0.26% -0.72% 0.22% 0.97%
Operating 
Margin
Pressure 
ulcers
PO 
hematoma
Retained 
item
Iatrog. 
pneum.
Blood 
infection
Inhospit
al fall w 
fracture
PO 
kidney 
injury
PO 
respiratory
Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI 
nurse
PSI 
surgical
Troika 
temporary
0.25% 0.27% 0.00% 0.00% 0.00% -0.03% -0.08% -0.06% 0.00% 0.14% 0.01% 0.18% 0.07%
Troika 
permanent
-0.04% -0.40% 0.00% 0.04% 0.01% 0.00% 0.74% 0.04% 0.10% 0.25% 0.04% -0.09% 1.26%
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◼ Troika period associated with lower mortality rates (temp & perm)
◼ Decreased speed of quality adjustment (hurt gradually)
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Troika period: quality of care
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◼ Troika period associated with higher rates of PSIs (temp & perm)
◼ Mostly increased speed of quality adjustment (hurt sooner)
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Troika period: patient safety
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Differential impact: OM, Troika temporary & fin. quartiles
Quality of care
Patient safety
Operating 
Margin
Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumon
ia
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Troika temp. -0.19% -1.92% -3.02% -1.77% -2.19% -1.35% -1.11% -0.57% 0.03% -0.96% 0.13% -0.02% -0.32% -0.09%
Troika temp.#Below 25th0.02% 0.31% 1.43% 0.21% 0.34% 0.40% 0.47% 0.40% -0.06% -0.35% -0.06% 0.10% -0.45% 0.05%
Troika temp.#25th-50th- .01% -0.21% -0.87% -0.11% -0.30% 0.49% 0.11% 0.65% 0.13% -0.03% -0.11% -0.09% -0.17% 0.03%
Troika temp.#50th-75th-0.06% 0.29% -0.37% -0.03% -0.37% -0.03% 0.01% 0.37% 0.06% -0.16% -0.03% -0.09% 0.02% 0.05%
Operating Margin
Pressure 
ulcers
PO 
hematoma
Retained 
item
Iatrog. 
pneum.
Blood 
infection
Inhospita
l fall w 
fracture
PO 
kidney 
injury
PO 
respirat
ory
Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI 
surgical
Troika temp. 0.20% 0.72% 0.00% 0.00% 0.00% -0.04% -0.09% -0.14% -0.02% 0.16% 0.00% 0.19% -0.05%
Troika temp.#Below 25th 0.04% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.05% -0.01% 0.00% -0.01% 0.02% 0.05%
Troika temp.#25th-50th 0.04% -0.09% 0.00% 0.00% 0.00% 0.00% -0.01% -0.01% 0.00% 0.01% -0.01% 0.00% -0.02%
Troika temp.#50th-75th 0.12% -0.41% 0.00% 0.00% 0.00% -0.01% -0.03% -0.01% -0.01% 0.06% 0.00% 0.05% 0.00%
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Differential impact: OM, Troika permanent & fin. quartiles
Quality of care
Patient safety
Operating Margin
Pressure 
ulcers
PO 
hematoma
Retained 
item
Iatrog. 
pneum.
Blood 
infection
Inhospita
l fall w 
fracture
PO 
kidney 
injury
PO 
respirat
ory
Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI 
surgical
Troika perm. -0.13% -0.59% 0.00% 0.04% 0.01% -0.02% 0.73% -0.04% 0.10% 0.23% 0.03% -0.13% 1.10%
Troika perm.#Below 25th0.11% 0.31% 0.00% 0.00% 0.00% 0.01% 0.06% 0.05% 0.00% 0.04% 0.00% 0.08% 0.15%
Troika perm.#25th-50th 0.09% -0.06% 0.00% 0.00% 0.00% 0.00% -0.01% 0.02% 0.00% 0.04% 0.00% 0.02% 0.05%
Troika perm.#50th-75th 0.08% -0.09% 0.00% 0.00% 0.00% 0.00% -0.01% 0.08% 0.00% 0.06% 0.00% 0.01% 0.11%
Operating 
Margin
Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumon
ia
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Troika perm. -0.44% -3.38% -5.26% -2.63% -3.08% -4.51% -1.21% -0.83% 0.06% -1.21% 0.18% 0.47% -0.20% -0.16%
Troika perm.#Below 25th 0.09% -0.74% 0.51% 1.23% 0.90% 0.39% 0.91% 0.80% -0.03% -0.44% -0.03% -0.11% -0.77% 0.07%
Troika perm.#25th-50th 0.04% -0.82% -0.42% 0.58% 0.28% 1.35% 0.17% 0.76% -0.04% -0.51% 0.09% -0.01% -0.48% 0.03%
Troika perm.#50th-75th -0.06% -0.28% 0.37% 0.81% 0.49% -0.13% -0.04% 0.50% 0.05% -0.48% 0.03% -0.35% -0.51% 0.04%
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◼ When effect is significant, the sign is positive (temp & perm)
◼ Increased speed of quality adjustment  
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Troika period: differential effect on quality
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◼ When effect is significant, the sign is positive (temp & perm)
◼ Increased speed of adjustment
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Troika period: differential effect on patient safety
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1. Alternative financial indicators => results confirmed
2. Alternative model specifications:
• Full and immediate adjustment => generally robust results
• SUR estimation separately for quality of care measures and PSIs 
3. Different percentile definition (1st quarter of 2008) => results hold
4. Continuous financial variable => no significant variation
26 May 
2019
Sensitivity checks
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Results OM: baseline, Troika temporary & Troika permanent
Quality of care
Patient safety
Operating 
Margin
Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumoni
a
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Below 25th perc. 0.0053% -0.1120% -0.2930% 0.1380% 0.1280% -0.1480% -0.0144% 0.0345% -0.0052% 0.1470% 0.0828% -0.0122% 0.0066% 0.0719%
Below 25th perc. 0.0047% -0.1090% -0.2900% 0.1320% 0.1170% -0.1890% -0.0065% 0.0294% -0.0042% 0.1340% 0.0712% -0.0191% 0.0070% 0.0685%
Below 25th perc. 0.0073% -0.1110% -0.2930% 0.1180% 0.1190% -0.2400% -0.0125% 0.0294% -0.0045% 0.1790% 0.0855% -0.0126% 0.0066% 0.0706%
25th-50th perc. 0.0387% 0.1510% 0.3550% 0.1040% 0.0158% 0.0627% -0.0843% 0.0541% 0.0085% 0.0512% 0.1290% 0.2520% 0.0037% 0.0386%
25th-50th perc. 0.0384% 0.1520% 0.3560% 0.1020% 0.0097% 0.0311% -0.0782% 0.0606% 0.0078% 0.0443% 0.1170% 0.2490% 0.0034% 0.0367%
25th-50th perc. 0.0403% 0.1510% 0.3550% 0.0825% 0.0037% -0.0202% -0.0817% 0.0537% 0.0090% 0.0773% 0.1350% 0.2530% 0.0037% 0.0346%
50th-75th perc. 0.0286% 0.4100% 0.1850% 0.0901% 0.0472% -0.0109% 0.0210% -0.2140% -0.0080% -0.1020% 0.0366% -0.0468% 0.0088% 0.0503%
50th-75th perc. 0.0288% 0.4110% 0.1620% 0.0887% 0.0428% -0.0198% 0.0267% -0.2190% -0.0143% -0.0836% 0.0393% -0.0549% 0.0080% 0.0498%
50th-75th perc. 0.0297% 0.4100% 0.1840% 0.0680% 0.0359% -0.0559% 0.0231% -0.2220% -0.0100% -0.0999% 0.0472% -0.0483% 0.0089% 0.0437%
Operating Margin
Pressure 
ulcers
PO hematoma Retained item Iatrog. 
pneum.
Blood 
infection
Inhospital fall 
w fracture
PO kidney 
injury
PO respiratory Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI surgical
Below 25th perc. 0.0058% 0.1460% 0.0005% 0.0017% 0.0010% 0.0025% 0.0226% -0.0111% -0.0014% 0.0124% 0.0091% 0.0022% 0.0276%
Below 25th perc. 0.0060% 0.1410% 0.0005% 0.0017% 0.0009% 0.0028% 0.0216% -0.0117% -0.0022% 0.0131% 0.0090% 0.0030% 0.0260%
Below 25th perc. 0.0057% 0.1390% 0.0005% 0.0018% 0.0009% 0.0030% 0.0228% -0.0091% -0.0014% 0.0120% 0.0090% 0.0020% 0.0285%
25th-50th perc. 0.0183% 0.1180% 0.0006% 0.0031% 0.0009% 0.0025% 0.0495% -0.0049% -0.0013% 0.0111% 0.0048% 0.0294% 0.0536%
25th-50th perc. 0.0184% 0.1420% 0.0006% 0.0031% 0.0009% 0.0027% 0.0494% -0.0055% -0.0020% 0.0121% 0.0046% 0.0299% 0.0518%
25th-50th perc. 0.0176% 0.1060% 0.0006% 0.0031% 0.0009% 0.0028% 0.0497% -0.0042% -0.0013% 0.0103% 0.0049% 0.0292% 0.0532%
50th-75th perc. 0.0118% 0.0403% 0.0006% 0.0000% 0.0001% 0.0005% 0.0187% 0.0357% 0.0011% 0.0178% 0.0011% 0.0184% 0.0715%
50th-75th perc. 0.0117% 0.0355% 0.0006% 0.0000% 0.0001% 0.0006% 0.0174% 0.0314% 0.0008% 0.0165% 0.0009% 0.0180% 0.0684%
50th-75th perc. 0.0103% 0.0271% 0.0006% 0.0001% 0.0002% 0.0003% 0.0189% 0.0335% 0.0011% 0.0173% 0.0008% 0.0182% 0.0683%
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Sensitivity checks: total margin 
Quality of care
Patient safety
Total Margin
Pressure 
ulcers
PO hematoma Retained item Iatrog. 
pneum.
Blood 
infection
Inhospital fall 
w fracture
PO kidney 
injury
PO respiratory Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI surgical
Below 25th perc. 0.0140% 0.0759% 0.0006% 0.0020% 0.0006% 0.0016% 0.0366% -0.0028% 0.0031% 0.0220% 0.0083% -0.0039% 0.0603%
Below 25th perc. 0.0141% 0.0713% 0.0006% 0.0021% 0.0005% 0.0020% 0.0356% -0.0035% 0.0021% 0.0227% 0.0081% -0.0034% 0.0588%
Below 25th perc. 0.0143% 0.0679% 0.0006% 0.0021% 0.0005% 0.0024% 0.0367% -0.0006% 0.0032% 0.0217% 0.0084% -0.0040% 0.0618%
25th-50th perc. 0.0227% 0.0478% 0.0006% 0.0030% 0.0007% 0.0015% 0.0442% 0.0052% 0.0028% 0.0154% 0.0012% 0.0344% 0.0607%
25th-50th perc. 0.0229% 0.0560% 0.0006% 0.0030% 0.0007% 0.0016% 0.0441% 0.0059% 0.0021% 0.0164% 0.0011% 0.0349% 0.0601%
25th-50th perc. 0.0215% 0.0377% 0.0006% 0.0030% 0.0007% 0.0012% 0.0444% 0.0064% 0.0028% 0.0144% 0.0014% 0.0341% 0.0612%
50th-75th perc. 0.0040% 0.0537% 0.0006% 0.0005% -0.0003% -0.0025% 0.0256% 0.0566% 0.0023% 0.0164% -0.0009% 0.0120% 0.0860%
50th-75th perc. 0.0041% 0.0550% 0.0006% 0.0005% -0.0004% -0.0023% 0.0244% 0.0525% 0.0017% 0.0159% -0.0012% 0.0118% 0.0823%
50th-75th perc. 0.0024% 0.0391% 0.0006% 0.0006% -0.0003% -0.0029% 0.0258% 0.0553% 0.0026% 0.0179% -0.0013% 0.0118% 0.0827%
Total Margin
Pressure 
ulcers
PO hematoma Retained 
item
Iatrog. 
pneum.
Blood 
infection
Inhospital fall 
w fracture
PO kidney 
injury
PO respiratory 
failure
Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI surgical
Below 25th perc. 0.0140% 0.0759% 0.0006% 0.0020% 0.0006% 0.0016% 0.0366% -0.0028% 0.0031% 0.0220% 0.0083% -0.0039% 0.0603%
Below 25th perc. 0.0141% 0.0713% 0.0006% 0.0021% 0.0005% 0.0020% 0.0356% -0.0035% 0.0021% 0.0227% 0.0081% -0.0034% 0.0588%
Below 25th perc. 0.0143% 0.0679% 0.0006% 0.0021% 0.0005% 0.0024% 0.0367% -0.0006% 0.0032% 0.0217% 0.0084% -0.0040% 0.0618%
25th-50th perc. 0.0227% 0.0478% 0.0006% 0.0030% 0.0007% 0.0015% 0.0442% 0.0052% 0.0028% 0.0154% 0.0012% 0.0344% 0.0607%
25th-50th perc. 0.0229% 0.0560% 0.0006% 0.0030% 0.0007% 0.0016% 0.0441% 0.0059% 0.0021% 0.0164% 0.0011% 0.0349% 0.0601%
25th-50th perc. 0.0215% 0.0377% 0.0006% 0.0030% 0.0007% 0.0012% 0.0444% 0.0064% 0.0028% 0.0144% 0.0014% 0.0341% 0.0612%
50th-75th perc. 0.0040% 0.0537% 0.0006% 0.0005% -0.0003% -0.0025% 0.0256% 0.0566% 0.0023% 0.0164% -0.0009% 0.0120% 0.0860%
50th-75th perc. 0.0041% 0.0550% 0.0006% 0.0005% -0.0004% -0.0023% 0.0244% 0.0525% 0.0017% 0.0159% -0.0012% 0.0118% 0.0823%
50th-75th perc. 0.0024% 0.0391% 0.0006% 0.0006% -0.0003% -0.0029% 0.0258% 0.0553% 0.0026% 0.0179% -0.0013% 0.0118% 0.0827%
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Sensitivity checks: EBITDA margin
Quality of care
Patient safety
EBITDA Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumoni
a
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Below 25th perc. -0.0207% -0.1780% -0.3300% 0.0291% -0.0025% -0.2130% -0.0989% -0.0258% -0.0129% -0.1560% 0.1460% -0.0602% 0.0106% 0.1180%
Below 25th perc. -0.0210% -0.1750% -0.3120% 0.0252% -0.0091% -0.2440% -0.0945% -0.0237% -0.0102% -0.1630% 0.1280% -0.0684% 0.0111% 0.1140%
Below 25th perc. 0.0193% 0.1900% 0.0005% 0.0016% 0.0010% 0.0040% 0.0227% 0.0001% 0.0003% 0.0160% -0.0017% 0.0086% 0.0219% 0.0424%
25th-50th perc. 0.0218% 0.0126% 0.2440% 0.1930% -0.0075% 0.2790% 0.2790% -0.1220% 0.0317% -0.2590% 0.2320% 0.2690% -0.0017% -0.0022%
25th-50th perc. 0.0216% 0.0114% 0.2420% 0.1910% -0.0128% 0.2580% 0.2840% -0.1190% 0.0297% -0.2630% 0.2250% 0.2660% -0.0014% -0.0054%
25th-50th perc. 0.0231% 0.1170% 0.0004% 0.0035% 0.0007% 0.0014% 0.0358% -0.0054% -0.0013% 0.0081% -0.0027% 0.0007% 0.0299% 0.0330%
50th-75th perc. 0.0028% 0.0191% 0.2860% 0.1510% 0.1030% -0.2580% -0.0088% -0.0913% 0.0651% -0.3420% -0.0225% -0.0792% 0.0078% 0.0995%
50th-75th perc. 0.0029% 0.0181% 0.2740% 0.1530% 0.1050% -0.2630% -0.0031% -0.0938% 0.0611% -0.3260% -0.0285% -0.0837% 0.0075% 0.0974%
50th-75th perc. 0.0175% 0.0200% 0.0003% 0.0001% 0.0003% 0.0016% 0.0144% 0.0439% 0.0024% 0.0018% -0.0024% -0.0004% 0.0263% 0.0580%
EBITDA
Pressure 
ulcers
PO hematoma Retained item Iatrog. 
pneum.
Blood 
infection
Inhospital fall 
w fracture
PO kidney 
injury
PO respiratory Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI surgical
Below 25th perc. 0.0192% 0.1940% 0.0005% 0.0016% 0.0010% 0.0036% 0.0229% -0.0005% 0.0008% 0.0153% 0.0088% 0.0213% 0.0423%
Below 25th perc. 0.0193% 0.1900% 0.0005% 0.0016% 0.0010% 0.0040% 0.0227% 0.0001% 0.0003% 0.0160% 0.0086% 0.0219% 0.0424%
Below 25th perc. 0.0191% 0.1880% 0.0005% 0.0016% 0.0009% 0.0042% 0.0230% 0.0026% 0.0008% 0.0150% 0.0087% 0.0212% 0.0445%
25th-50th perc. 0.0231% 0.1030% 0.0004% 0.0035% 0.0007% 0.0013% 0.0360% -0.0058% -0.0009% 0.0076% 0.0009% 0.0297% 0.0336%
25th-50th perc. 0.0231% 0.1170% 0.0004% 0.0035% 0.0007% 0.0014% 0.0358% -0.0054% -0.0013% 0.0081% 0.0007% 0.0299% 0.0330%
25th-50th perc. 0.0227% 0.0922% 0.0004% 0.0035% 0.0007% 0.0011% 0.0361% -0.0032% -0.0008% 0.0060% 0.0011% 0.0296% 0.0354%
50th-75th perc. 0.0175% 0.0229% 0.0003% 0.0001% 0.0003% 0.0014% 0.0149% 0.0471% 0.0029% 0.0026% -0.0001% 0.0267% 0.0604%
50th-75th perc. 0.0175% 0.0200% 0.0003% 0.0001% 0.0003% 0.0016% 0.0144% 0.0439% 0.0024% 0.0018% -0.0004% 0.0263% 0.0580%
50th-75th perc. 0.0160% 0.0093% 0.0003% 0.0001% 0.0003% 0.0013% 0.0150% 0.0461% 0.0030% 0.0034% -0.0005% 0.0264% 0.0580%
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Sensitivity checks: CF/total revenue
Quality of care
Patient safety
Cashflow / Tot 
Rev
Overall 
mortality
AMI Stroke 
(hem)
Stroke 
(isch)
Stroke Heart 
failure
Pneumoni
a
Hip 
fracture
CABG Esophag. 
resection
AAA Gastroint 
hemorr.
PCI rate PCI mort
Below 25th perc. -0.0074% -0.1750% -0.3410% 0.1850% 0.2120% -0.0838% 0.0775% 0.0279% 0.0216% -0.1020% 0.1960% 0.1010% 0.0071% 0.1020%
Below 25th perc. -0.0083% -0.1730% -0.3500% 0.1790% 0.1990% -0.1320% 0.0928% 0.0249% 0.0233% -0.1160% 0.1780% 0.0983% 0.0083% 0.0952%
Below 25th perc. -0.0050% -0.1740% -0.3440% 0.1670% 0.2040% -0.1850% 0.0834% 0.0242% 0.0232% -0.0620% 0.1920% 0.1010% 0.0071% 0.1010%
25th-50th perc. 0.0107% 0.0451% 0.5910% 0.2960% 0.2160% 0.2040% 0.2540% -0.0919% 0.0254% -0.4080% 0.1210% 0.1040% -0.0082% 0.0241%
25th-50th perc. 0.0102% 0.0469% 0.5850% 0.2930% 0.2090% 0.1770% 0.2690% -0.0958% 0.0236% -0.4100% 0.1080% 0.1020% -0.0073% 0.0201%
25th-50th perc. 0.0128% 0.0455% 0.5930% 0.2710% 0.2050% 0.1330% 0.2620% -0.0961% 0.0259% -0.3760% 0.1160% 0.1040% -0.0082% 0.0246%
50th-75th perc. 0.0257% -0.0926% -0.2600% 0.3530% 0.3250% -0.2290% 0.3120% -0.1580% 0.0409% -0.3200% 0.0064% 0.1460% 0.0093% 0.1050%
50th-75th perc. 0.0251% -0.0969% -0.3010% 0.3510% 0.3180% -0.2640% 0.3310% -0.1680% 0.0349% -0.3090% 0.0001% 0.1460% 0.0103% 0.0993%
50th-75th perc. 0.0281% -0.0934% -0.2670% 0.3310% 0.3150% -0.2920% 0.3190% -0.1630% 0.0394% -0.2960% 0.0094% 0.1460% 0.0093% 0.1020%
Cashflow / Tot Rev Pressure 
ulcers
PO hematoma Retained item Iatrog. 
pneum.
Blood 
infection
Inhospital fall 
w fracture
PO kidney 
injury
PO respiratory Deep vein 
thrombosis
PO sepsis Accidental 
puncture
PSI nurse PSI surgical
Below 25th perc. 0.0389% 0.1380% 0.0006% 0.0020% 0.0010% 0.0031% 0.0247% -0.0039% 0.0024% 0.0148% 0.0103% 0.0302% 0.0437%
Below 25th perc. 0.0393% 0.1310% 0.0006% 0.0020% 0.0009% 0.0035% 0.0239% -0.0048% 0.0014% 0.0159% 0.0101% 0.0313% 0.0419%
Below 25th perc. 0.0386% 0.1290% 0.0006% 0.0020% 0.0009% 0.0036% 0.0248% -0.0019% 0.0026% 0.0154% 0.0102% 0.0301% 0.0441%
25th-50th perc. 0.0226% 0.1290% 0.0007% 0.0033% 0.0003% 0.0031% 0.0349% -0.0027% 0.0007% 0.0039% 0.0009% 0.0516% 0.0321%
25th-50th perc. 0.0228% 0.1380% 0.0007% 0.0033% 0.0003% 0.0034% 0.0348% -0.0022% 0.0003% 0.0048% 0.0008% 0.0523% 0.0315%
25th-50th perc. 0.0217% 0.1210% 0.0007% 0.0033% 0.0003% 0.0031% 0.0350% -0.0009% 0.0007% 0.0026% 0.0013% 0.0514% 0.0333%
50th-75th perc. 0.0082% 0.1100% 0.0005% 0.0007% 0.0002% -0.0005% 0.0209% 0.0400% -0.0007% -0.0072% 0.0016% 0.0195% 0.0464%
50th-75th perc. 0.0085% 0.1090% 0.0005% 0.0007% 0.0002% -0.0002% 0.0197% 0.0346% -0.0015% -0.0069% 0.0014% 0.0198% 0.0411%
50th-75th perc. 0.0061% 0.0958% 0.0005% 0.0007% 0.0002% -0.0009% 0.0210% 0.0380% -0.0003% -0.0045% 0.0011% 0.0192% 0.0417%
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Sensitivity checks: full & immediate adjustment
Quality of care
Patient safety
OM
Overall 
mortality
AMI
Stroke 
(hem)
Stroke 
(isch)
Stroke
Heart 
failure
Pneumonia
Hip 
fracture
CABG
Esophag. 
resection
AAA
Gastroint 
hemorr.
PCI rate PCI mort
Below 25th 
perc. -0.0014% -0.1330% -0.3010% 0.1160% 0.1200% -0.1770% -0.0917% 0.0033% -0.0041% 0.1560% 0.0777% -0.0226% 0.0335% 0.0871%
25th-50th 
perc. 0.0339% 0.1530% 0.4650% 0.0647% 0.0043% 0.0116% -0.1290% 0.0368% 0.0092% 0.0481% 0.1220% 0.2570% 0.0175% 0.0409%
50th-75th 
perc. 0.0243% 0.4050% 0.0381% 0.0704% 0.0448% -0.0042% 0.0782% -0.2190% -0.0071% -0.0943% 0.0434% -0.0436% 0.0207% 0.0676%
OM
Pressure 
ulcers
PO 
hematom
a
Retained 
item
Iatrogenic 
pneumothora
x
Blood 
infection
Inhospital 
fall w 
fracture
PO kidney 
injury
PO 
respiratory
Deep vein 
thrombosis
PO sepsis PO wound 
dehiscence
Accidental 
puncture
PSI nurse PSI 
surgical
Below 25th 
perc. -0.0156% 0.0662% 0.0005% 0.0018% 0.0010% 0.0033% 0.0178% -0.0168% -0.0010% 0.0379% -0.0029% 0.0117% -0.0051% 0.0432%
25th-50th 
perc. -0.0037% 0.1450% 0.0006% 0.0030% 0.0009% 0.0070% 0.0421% 0.0083% -0.0007% 0.0123% -0.0010% 0.0078% 0.0106% 0.0615%
50th-75th 
perc. -0.0472% 0.0415% 0.0006% -0.0001% 0.0001% 0.0009% 0.0091% 0.0429% 0.0006% 0.0005% -0.0026% 0.0005% -0.0278% 0.0433%
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1. RQ1: Does financial pressure at hospitals decrease quality of 
inpatient care and/or levels of patient safety?
▪ Results suggest that hospitals transitioning to lower financial 
quartiles  may have lower quality of care (direction) and higher
rates of adverse patient events (direction and magnitude)
▪ Changes in quality of care and patient safety are responsive both to 
large and small decreases in profitability
▪ Speed of adjustment mechanism is justified, so changes and 
adjustment in quality and safety occur with a delay
▪ Only some indicators are responsive to financial changes: no 
relation vs time vs sensitivity?
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Findings (1)
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▪ RQ2: What was the effect of the Troika period on the adjustment of 
hospital care quality and patient safety to changed financial conditions in 
Portugal? 
▪ Predominantly, Troika’s period was associated with lower mortality 
and higher PSI rates in hospitals that transitioned to any lower 
profitability quartile (sign), but only some of estimates are 
significant  
▪ Portuguese hospitals showed overall resilience to financial 
difficulties during the study period, but some indicators pointed out 
to potential concerns (PSIs)
▪ Speed of adjustment decreased for quality measures (hurt 
gradually) and mostly increased for patient safety (hurt 
immediately) both in short and long term
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Findings (2)
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◼ Profitability indicators reflect the managerial component of hospital 
quality of care; even best performers do not necessarily score positively
◼ Different responsiveness of different indicators to financial changes with 
respect to time and effect: 
- maybe mortality is unresponsive and alternative indicators should be 
monitored to measure quality;
- maybe PSI reflect quality picture better (more objective indicators of 
what’s going on in the hospital) and faster (as results show)  
◼ Overall resilience of public hospitals may have “pockets of concern”: 
quality does not seem compromised in face of financial pressure, but 
patient safety indicators point to concerns.    
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Conclusions
